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ABSTRACT

Calhus cultunes were evtablished from evcised embryo, bypocoty ks, stem, root, coty ledon and
leaf explants of Cantoma sariva Mill using M5 (x '2) basal medium (1962 ) forified with
various concenirations and combinations of phylohormons. Compact nodular callus was
obtaiped after 6-K weeks. MS (x'z) basal medivm forified with BAP cither alone or in
combination with 5A A has been found to be effective in callus mduction and peoliferation in
various explants used. Aasal medium failed to favour callus induction in all the cases hence
presence of phytohormones vie. BAP alone or in combination with NAA was found as a pre-
requisite for dediMerentintion ofcallus in various explantsof C sodiva Mill

Keywards! Callus cultires, Contomie savren MilL, phytohonmones

Abbreviations:  MS{ x4 ) Murashige and Skoog: BAP;  6-Benzylaminopurige;
NAA: Napthalene acetic acid

INTRODUCTION

Chestnut (O sartiva Mill) also called as sweet chestnut (ver, same Puafavh gowr)
belongs 1o family fagaceae and grows into beautiful tall trees atmining height of 2535 mis,
The tree is found with less abundance in the valley of Kashmir. The nuts develop in autumn
and are protected by a very prickly shell contaimng beautiful dark nuts. The nuts are reponed
to be very nutritious. Raffinose, stachvose and sucrose are the major sugars of the chestnut
sceds {Dey. 1981 c.1. Jindal and Karkara, 1991

Chestnuts are mainly propagaled by sceds but the established cultivars are raised by
vegetative methods. The conventional methods of propagation of chestnuts are very slow and
cumbersome and this has resulted in reduction of germplasm, frequency of occurrence of the
plant in the valley so there arises a need to incorporate the unconventional method for its
quick multiplication, The in vitro technique is considered superior to conventional methods
of propagation because of quick propagation rate of plants in relatively shorter period of time
andl irrespective ol season.
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Several workers have considered cultures of embryonic axis, mature and juvenile
material for shoot multiplication and plantlet regeneration of . sativa (Vieitez and Vieiez,
1980; Vieitez er al., 1983; Biondi et ol 1981; Mecphecters er ol 1980 Rodriguez, 1982;
Chevre ef af, 1983 Chauvin and Saulesses, 1988). Till dat¢ no attempt has heen made
elsewhere in the state to initiate tissue culture studies in the plant lor propagation and
improvement though various techniques of in virro culture, Chur earlier communication has
reported multiple shoot induction, their elongation through embryo culure. The aim of the
present work was 1o initiate and establish callus cultures Trom various organs of in v
perminated seedlings and embryvos, An attempt was therefore made for raising callus cultures
from different excised explants of chestnut for future research work using callus cultures for
induction of somatic embrvogenesis and somoclonal variations, Present communication
reports the induction and establishment of callus caltures from various explants of chestnut

MATERIAL AND METHODS

Nuts of astanea sativa Mill, were collected from horticulture garden, Theed,
Harwan ( Distt, Srinagar) in autumn, Before storage nuts were given (.2% HgClL treatment
far 10-15 minutes tollowed by triple rinse with distilled water. This was done in order 1o
avoid fungal comamination during storage. The seeds were finally dried and stored in
polyvethylene bags (30-40cm) with 15-20 pinholes at 4°C in refngerator, The nuts were
chilled for minimum period of 25-30 days. Before using nuts were soaked in filtered water for
24 hrs. The embryos were dissected out from the surrounding cotyledons under laminar air
Mow, The excised embrvos were sterilized with HgCl, 0.1% solution for 8-10 minutes
followed by triple rinsing with awtoclaved double distilled water. The sterilized embryos
were then inoculated on MS medium {1962 with and without various growth regulators. MS
(% V2) strength was used throughout the experiments. Cotyleden slices were used as explants
after sterilant 0.2% HgCl, was used for 20 minutes. Rest of the procedure for media
preparation, pH adjustment, autoclaving and incubation of cultures is same as reported in owr
earlier communications (Kamili eral, 2001; Bashiret al, 2005). The excised embryo explant
was used for in vitre germination and seedling formation. Various explants viz, whole
embrvos, hypocotyls segments, stem segments, rool segments and leal segments excised
from in vitre seedlings were used for raising the callus.
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RESULTS

Different morphogenetic responses ol various explants of Castanea sativa on MS
medium fortified with different concentrations and combinations of phytohormones are
summarized inthe Table 1.

Excised embryos

Excised and sterilized embryos from | month chilled seeds of O safiva when cultured
on MS basal medium showed germination response but no callus was reported. However,
when MS basal medium was fortified with vanous phytohormonal concentrations, callus
formation was recorded. Moderate callusing was obtnined on MS ~ BAP (7.5 pM) and very
high callusing on MS « BAP(15 uM) on hypocotylar region of embryo. (Fig. 1a). The callus
continued to prolifer even after subculturing on BAP( [ 5pM) +NAA(SuM). (Fig 1b)

Hypocotyl Segment

1-2 cm long hypocotyls scgments obtained from in vifro raised seedlings when
cultured on basal medium showed no response. However, on MS+BAP (10uM] the wxplants
produced compoct whitish nodular callus after 6-8 weeks (Fig. 2) which turned brownish
after 8 weeks withowt further growth. Very high callusing was obtained on M5 (x ') + BAF
{22 pM) with 80% response,

Stem segment
Basal medium favoured no response while as MS basal medium supplemented with
phytohormones revealed moderate whitish callus formation on MS + BAP (0.60 uM) and

BAP{4uM).(Fig.3).

Hoot segments
No response on i vitro raised root segments was obtained on MS basal medium hut

degree of callus formation was high when medium was enriched with BAP (10 pM)+ NAA (3
uM).(Fig. 4)

Cotyledon

Cotyledon slices when cultured on MS basal medium showed no response however,
onMS + BAP (10 M) +0.60 NAA moderate callus formation was achieved, (Fig.3)
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Tablel, Morphogenctic response in various explants of C, safiva under the influence of
various phytohormonal concentrations and combinations

Medium Nature of Response Degree ol Yol
callis PEAPORASE
Tarmmivn
Encised M3 (x ) Jbasal Wi calhus induetion -
embryos  MS [x Vi ) = BAP (T SuM) Whetish callus formation at
oot pole.
MS s ' )+ BAPF|ICub) Whetish calles Rermation ol 4
NAA [060uM) ol bhase
MS O BAP | 2 Whitzsh nodular callin i L
fiormmation & frypocoi i megaon
Hypoooryl M5 in Y5 Mol M respOTE .
SEgmenth WS x4 ) BAPI0uM) Modudar comipact preenish T
callus formution
WS 0 BAR(2TM) Wodilar compact greenish by ki
callus formntion
Blem WS (& v Jhasal M respense - &
g WS b= BAP C60M | Greenish compact callus o 4l
farmanion g
MS (8 Y )+ BAMARM) Cireenigh campaet callis w4 &0
formation
Reat MSix b basal Mo response .
Segment M5 (s V)¢ BAP(SuM) Gireenish callus Tormation . il
WS (n ¥ )+ BAR [OuM |- Crreenish compact callus s T
NAA M) formation
Coty ledon WS [x ¥ Jhasal Tummied groerish, no = -
dediffereniimon
MS (x5 ) = BAP(10uM) - Compact nodular greenish ’ ™
060 NAA calhus formation
MAS 1n % 3 e DAL dph) + My pipoas -
240 (4 BN
Leaf MS (% Ve P! N responsr -
WIS (o U5 ) DA S Compact light greenish by |
MAA (2 3uM) nodular callus formatson
MS (% Vi 14 BAP (6.2uM) Compact light greenish 4 &0
nodular callus formution

00 replicates’ wreatmvent: duta scored after B weeks {-) no callus, + low, <+ modemte, = ++

High
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Leafsegmoents

Leaf segments obtained from im vitre born shoots again showed no signs of growth on
basal medium. However, if grown on medium augmented with BAP (6.2 uM) it resulted in
compact nodular non-regenerating callus. (Fig.6), The response was similar when BAP SuM
+NAA (2.5uM) were supplied 1o the medium even afier subculturing on same medium
{Fig.7).

DISCUSSION

Jacquoit (1947, 1950, 1953, 1968, 1969) for the first time reported callus [ormation
from cambial tissue of adult trees of Castanea vesea, Borred (1971 a,b) reported callus from
sprouts of C, sariva on various phytohormonal regimes. However, in present studies nodular
callus response was obtained using either BAP alone or with NAA in vanous explants viz
excised embryo, hypocotyls segments, stem segments, rool segments, cotviedon and leal
segments of O satfva.

Sanjose { 1983) using hypocotyl segments reported callus formation on H=1BA or
NAA (0. 1mg1); likewise in present studies using hypocoty]l segments, compact nodular
callus formation resulted on M8 medium supplemented with BAP (10pM)and BAP(22pM).

Establishment of callus tissue from cotyledon fragments was achieved on vasious
combinations of auxin by Vieitez e/ e ( 1975,1975 a, b) on MS+IBA (1mg)+BAP(0.5) mg./|
and H4N+2.4-D (Img)y+K or BAP (0.5) ml. or CM 12%, Root regeneration was achieved
from callus of the same explant on HHN+IBA {1-5)mg./I+K{0. 1 ymg /L (Vientez er al. 1978
a,b). Recently invirro organegnsis of O sariva Mill was reported by Giovannelli er al, {2004)
using cotlyedon as explants. However, in present studies nodular compact callus was
obtained on BAP 10iM +NAA 0.60 iM but with ne differentiation into adventiticus roots or
shoots,

The present investigation proved that the callus cultures can be successfully obtained
from the various explants of O saifva but presence of phytohormones (BAF or BAP+NAA)
was found essential for this response, The in vitro system is a potential way of getting genetic
variability through regeneration of callus cultures. The regenerated plants may assume
importance for genetic improvement when evaluated for somoclonal vanation

Hence the callus raised from various explants provide a scope for future studies in
relation to induction of organcgenesis in callus cultures for somoclonal variations. Callus
raised by various methods also provide a platform for induction of somatic embryogenesis as
reported in many woody plants e.g. Picea abies (Beewar ef al 1987), Ficea omorika
( Budimir and Vujicic, 1992), Juglans regio { Tulecke and Mc Granahan, 1983), Pinus radiale
{Chandler and Young, 1995), Pinus strobus (Finer ef al, 1989) ete. Thus present results on
raising callus cultures from C sativa can prove fruitful for such future studies.
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Figures (1-7). Callus cultures of Csariva

Fig 1a Whitish nodular callus formation of excised embeyvo on MS(x b+ BA 15 iM (after 4 weeks)

Fig. Ik, Callus formation af subcufianed embryocallies on MS{x S =BAP ESphdeANAA Sp (afer 6 wocka)
Fig.2. Green callus formation on MS{x"':}= BAP 10 pM {after 8 weeks)

Fig. 3, Moskernte green compact calius formation on MS ix b5 ) + BAP0.60 iM jafter 6 wecks)

Fig.4, High degree of green compoct callus om MS{x - BAP 10 pMAyNAA SuM (after B weeka)

Fig. 5. Green callus formation from cotyledon on MS{x5:H BAP [0pM 4 NAA 0.60uM (after K weeka)
Fig.6. Compact, nodular callus formaton from eal segments on MS + BAP 6 2 iM (afler 6 weeks)

Fig. 7, Green callus formation from subcaliured leaf calius on MS (x0)- BAP S NAA 2 SuM (afler & weehs)
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